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ITOOOTOTI0I 
to liseoTef a ^ maatitativ© oonnootion 'between 
rotat'ory power and Qti®mleal eonstitiitlom of aa aotlT® Boleoul® 
Mave been imsffiroms sIec© Craa Browa iX} and &uy© {Z) 
Inaepeadsntiy ia'lQtO publisliM t&e tkeory aoaaeotiag o®rtaln 
-eonstants represent lag tb»-radleals witb moleeular rotatory 
pow®r* AQooriiag to Oia|i@ C®) th.© prodwot of as,yCTastry» P, 
wfaloh is a ma&ar® ot t'ho saoimt of rotation aad Its siga, 
d®p@ads oaly oa tM masses of tlie four groups attaoJied to tl^  
asyasQ^ trlo carbon atoa* flto felue Is rsipreseated thumt 
P « (a'-b) Ca-o) Cb^ o) (b»a) (o^ d) «. 
a. 
wiier® a, b, e, aa4 i ar# tli-© foimula weights of %M groups 
a]^  K is a aharaoteristlg ©oastmat. It oan toe seen tiiat If 
amy two of tli© groups ar© aliEe, tli« produst be«oi»s gero 
sai4 m rotatioa of tim eo^ omit is esijeotefi* If two of 
tlie forwala wsiglits are lateroteiiged, a reversal of siga for 
P is iro-dueed* 
la e@rtala hoTOlogous series, 'Gtiye*® hypothesis appeared 
at first tO' be ooafiraei 14) but later work brc«ight o-wt amny 
disQrep.an@i©s* lith the hoaologoti® osters '(§) the. Tallies of 
7^ 8oaetl»s ©howed m inoreas# aafl SOMtimes a deoreas® 
with inoreasing aole0ular weight of the aloohol raiicali the 
aetiial effect of graaually inersasing the rsiz® ,;of the mloohol 
radioal bes-aa^  loss for higher »iib@rs of the series* The 
o'haages ia rotation 4ue to th® -proTOOoo of unsattiratoa groups 
aoya. of several. .as.f»©trl0 Qarbo.n at.©as la %!i® mmsf' aalecttle 
W9r® tmtB w&i^ li oouM ii©t fee r#8©soiled to th© r©q,aire»©iits 
©f the hypothesis, Wali^ u Ci) Q&m •mmf oas@s ia whlah the 
theory failei. to hold. Piefcari and leayoa (f) Invastlgated a 
large aaatoer &t optieally aetitre esters, aloohols aad ethers 
and ea®®8®d wide dejartures tram «hat my he temed the 
»aomel alterattoa ©f rotatory power" with iaereaee ia 
aole0ttlar weight. It was fiaally eoaeladed that ia the 
majority ©f heaologoas series the ohaages ia rotatory fowr 
aad the predaet of aeywetry are aot parallel, 
Followl^  the w©rk of Grw Browa and Oi;^ ® there were 
aaay iaTestlgatioas- of the effeot of ohaagee la aoleealar 
straotare oa oftleal aotivity. Hafe (©) was led to ooaelade 
that generally the .{^ tieal iaflaeaoe of satarated alk:yl 
gr©\;©s is a saall oae| Fraal£l.aal {9} foaad that •'the preeeace 
of msatarated groaps leads to^  aa Irregal'srity ia rotatory 
effeat aad aot aeeesearily aa laereased r©tatioa"| Haller 
ilO) ia stadyiJC® the oai]phor series disooTerei that heazylldeae 
eai®h0r, haviag a eonjagatioa. of th® pheayl gfoap with a 
double liakage, showed, aa eaormous ©levatioa of the rotation, 
aad that the' rotatory ipoTOr dSmiaished greatly Aea the pheayl 
groat was exahaaged for the eyelohexyl radlofO. or for the 
heazyl groap where ,.ao ooa.Jtig'ati#a #i:lsts, 
Far.allel to the oolleetioa of experlaeatal data oa the 
effeets of irarioas .ehaages in eoastitutioa^  faadaiieatal 
theories of the real o-aase of optioal rotation were developiag* 
«• Q 
Bfyya© (11) in 1893 froi^ O'SQi ttie idea that optisal rotatloa is 
du© to a p«ouliar form of #l©©tr«fat8 aotioa. H© assi«B®i that 
the eleetroas whieh aay too set la vihrstloa hf ij^ aets of 
light wawa, ar» foaai in aetlv© ffiol#®ml©s to mm-v-m to ani fro 
in a ^ iral path Instead ©f aloag straight liii©s» the direation 
of th® motion -eorrgaypoi^ iag with the sl@a of rotatioa, , 
Oa the Msis. of I)rafie*s'theory, fsehugaeff CIS) in 1914 
jpostalat«a that th@ aost mtim ©l#strQas are ©ttaehad to th® 
asymrotri©' ©arhoa atom'itself or .are sltmat84 ia the^  imediate 
a®ightoorhoo4 of th© ©©nter 'Of a^ jwetrf. TUmm ©lectroas will 
proiue© th® ehlef p&t of -th# optioal rotation,, which depends 
oa the deviation of the spiral path of • those 0l«0tr0Q8 fro» 
strai^ t liaes.. fla deviation shoald be profortiooal to the 
ssy»@trj of the nolesul®, whioh should^  in tmra,. b© 
teteraiaed by tte fomr .grauys attaehed to the asyiiMtrio 
aarbon atoas, fhtts it saa b© s®©n that the- rotation may b© 
influenoad by the •fibratioas of th© eleetroas attaoh«t to th© 
foar radicals of the asyaaettrie oea-boa atom* Ooase<iti©B^ ly 
"e»ah radieal-amst aontrlbat# by immaB of its ©leotroas to th® 
•raliae of the'optioal rotetiom prodiie-ed by the aoleeiale as a 
whol®'% 
I^ tar Bora {IS} and Ose#n (14) in X913 introduaed the 
theory that optioal rotato'ry i>ow<@r is dm to oo'u^ liag between 
¥arlOtt» r#sonatOTs inside m molmmle., Followiag their id@a 
Kuha {1S| in I9g'9 gave a amtheaatieal tr^ atBeat of o^ ptioal 
aetifity ifhith shows that Tibrstiag ©lestris osoillatora, 
wlthla a molestti© m&f eause olroular dlchrolsa 
whieli ia tttrn is r©sf0iiaible for ths- rotation ©f plan® 
polariE®4 light* Ha sa.gg©stea that the result® of his 
•ealaulatioas foiat to a definite w.ay of stMjiog th@ .ooai^ 'etioa 
'hitmen rotatory' pow^ r ant ©heaieal ooastitutioa aafi e©n.0ltid«4 • 
that "th« optieal rotatioa of « oc^ -omi is the sua. of 
ooatrihutioa® o-f the various safestItmeat®, or, nor® aeourately, 
of their ahsorption hands**• A ©ubstitueat hriags. into the 
TOlaeul© a osrtaia ahsorftion haai whieh do®s Eot produce 
o®tiaal rotstioa hy itself hut h©0<»e-s aotivo by eoufling 
with oth®r haads present ia th® moleoul©. It saa b© se@a 
that the ooupliag of %tm vihratiag ©leotric oaoillators is 
funia«ntal in. irodiwslng optioal activity* 
fh©s« ia¥®stigatioa© ar® olearly related to. the work oa 
th© iafliaenQ© of polar suhstituonts o» th® rotatory power and 
other physio&l aad oheaioal p.ros«rties of the aoleoule, e.g., 
difol® ffl©moQt aflfi iissooiation oonstaat. Rulo (16) la 19S4 
a^ vaaeod the hypothesis that «th» rotatory po-wer of a 
moleoule was a fuaetioa of th© mm&ntn of the four groups 
attaehoa to th® asy^ .^trio atom, aad that the influeao© of © 
.suhstitueat oo the optieal rotatio.ii would therefore depeaii in 
•sigtt aM aagnitud® on th© polarity ®f th® suhstituoat"» Betti 
(1?) m& Bui# 118) .hav© poiatod omt that a far-reaahiag 
parallel betw&ea th© rotatioG aa4 o'ther molecular ooastaats 
is showa la series of closely relat«d oo«poua€s. Bta@ (19)-
has showa thB rolation b@tw©ea th© rotatlo-as of homogeneous 
• s •. 
l-aeathyl est-ers' of dlffeiceat ^ laeaosutostltutea aestie aolfis, 
GHgX-O.OOfi*, aad their iisseolatloa aoastants aad dipole aojM^ ats. 
Since la tiiese 0oa|»omfis sa^ stittttioa oe&ars at a relatlTely 
gr@at dlstaiiee ^ froa tie aeathyl railaal, %im rotatory power Is 
Tari#<l only sli#itly« A sigaifi«ant parallelim is sbom 
b©tire@a tte dipole omtats/of tfee smbstitreats aM, with the 
©xaoptloa of aaloaia mi&., tte dissoolatioa ooastaats of the 
related aoits, flue saa© relatioas hold for tlie l-meathyl ethers 
of th® form CioHi^ -O-OHgX in wM«h the rotatory po«©r riiiis 
parallel to the dissoeiatloa ooastaat of the. aoii,. CHj|X-GOOH,. 
Qorr®sfoMia^  to th© ether raaiaal* 
Betti iZOl prepared a awher of ooa<l®iisation profiiicts of 
d,./5-aaphthQl heaaylamtae> a«Ha--0-ISi,j| , aad a series of 
smbstltrntad. h@azaii®iiy4®s^  Se eoapared their rotatory powers 
«ith the- tissooiatioa eoastaats of tte asids oorroi^ oaiing to 
the aM®h|^ 0s.,, and fonmd ia'general the- saae parallelism. It 
was es|t@oially good ia the-para aeries. If atoms or groups -
wer® iatrodttoed whiah raised the el«Qtroaegatlve ©haraoter of 
the phenylie gromp of th® radioal,, tho^  rotation was 
displaaod i» oae direotioa, while if the suhstituonts tsaded 
to diiaiaish the aogati^ e oharaoter,. th® rotation was displaeod 
ia th@ oppo-0it@ dirootioa, fhe oo»p-omd© whiah exhihited 
gr©at«r dextro rotation thaa that of th® henzaldshyi® ^ 
derivative ooataiaed the radical of the aldahydos oorrespoad-
iag to aoids with dlssooiatioa constants less than henzoio • 
aoid, fhose less de:xtro rotato.ry -or lae-ro rotatory 
Q©rr®spoaded to a^ ids with dissociation soastants greater thaa 
bmsoio. asi4« 
Similar exaaples ar® found in te-?eae»s (El) r@s-©areli@s of 
10£9 on tte derivatiires of dlsttbatitutod aootio aei<Ss,, 
H© ooaoludodt "In tiie series of alifbatio 
sutostonQos wliieh say h& reg-ortoi as ieriTatiires of disubstitmtod 
aoetio «.ei4 for^ d toy th® sabstitatioa of the carboxyl., or of 
til® oorresfoadiBg aarbiaol hf the substitution of tlie aleohol 
grou^ .> Tay othor gfoups^  tti© diraotioa of th® rotation aad the 
resfeotive ameriaal rmlmB of the latter m&f regardefi as 
function,®- of thi© polarity of tti© substitutiag grouf-,** 
Froa tii® jrooodiag dlseussioii it is apparent, tlfeat tbe 
elootrioal .properties of substitueatd exert a aarfcet influeae© 
oa the rotatory power of optieally a^etive ooapoiMftds. Maj^  
attempts ha.v& b©ea g»<io to 4«teriaio8 tb© rolativ© order of tlio 
elootrioel Influeae® of orgaais radicals. The earlier 
tMeories ^ ertaiaiag to the alassifiaatioa of raiieals oa %h& 
basis of tteir -eleotrieal -properties h&m been suaaariTOd by 
HearlQ.li, Jolittsoa and fiahn (22)» 
Que »th.od whiGb ba-s hm&a ©Mfloyed for rating respeotlTO 
polarities is tbe dotermiiiation of the influeaa® of- the group 
oa tb© disaoaiatiOQ oonstaat of the substituted aoid* It may 
be 0O-nsid@r©d tbat' tbe irartatioas in th& dissooiatioa of 
orgaaio aoapounds'is a SQasur© of tb« result of variatioas in 
tb© eieotrloal properties of tlie so-aall#d aoa-folar radieals 
attached to tte folar groups., Hixo-o aad his 
10 -
(M) h&m laf@stlgat«4 relatloa Mtweea tli© 
logarilibas of %Um dissssQlatioa ©»staats of Tarioiis series of 
ooafotinds ant smm pr-dferty ©f th© r&die,al, a,, whleb t&ey 
terite# «el,©etro-B shariag ability*'. They f©md that th®-
relatioEships oouM hm ex^ r«8s«d by mat^ ®aatieal @i:pr»ssioiis 
of til© type I 
L©g K « le • e 
¥b©r0 Log K r®3pr^ astats th© logarithm ©f the dlssoeiatlon 
©oastaat aM X refreseata tbe aMelsaa valw© for %h® raiioal 
or its ««le-Qtroa sfa'sriag abllity^ p. In all tM® r@i«rsibl@ 
•r#aotloiia studied, they foyaa. ttot vMu th© logarltliias of tie 
dissociation, coast&ats ©r ©t^ illbrlwa o&astaats of ©aeb. 
s©ri9» wer© ®lQtt®4 agaiast tke abssissa Talues for tiie 
radieals, smooth omm-® w«r@ oM-alatd to which, aatheaatieal 
©q^ uatlQns of tli© form atoO"re' ©omM b® fitted, h^©s@ resmlts 
ladieate th® falidity Qf sonsiderlag that tlie arbitrary 
Tallies for "«l#atro.a shariaag atoility" are a meastir© ©f th® 
©leQtrieal properties #f tU« radisals wiiiafe 4ot©raia© tli©. 
disaosiatioa e-onstaats of the ©oapoiiiiAs. 
In tfa© stiidy «f the rotatory p-ow«r of a series of 
o<-sttbatitat©4 etliylmiaBS, Bmre.li {IS) fottud tliat ttere is a. 
l^aalitatlv® relatioa betweem tb© "els.stroaa sharing ability**' or 
tbe ©l©.strlQal pr©p«rti© s, as ii©a.s«r0fi by tl» dlssoeiatioa 
eomstaats aad dip©!® Mjaents,. of the radieal, R, aad the 
mol@Qttlar rotation. 
11 
SfAgglg Of m PROBI^M 
la order to Initiate a studi' -of th# m thB rotatorj 
p©w»r iu® to varyiag the yajaieai., 1., «tta@bM to tlm asf»fttrio 
Q^ ar-boa atcm im a ssi»i@s of <^ «smlstltttt»a yirroiltlaes, p., 
th© wo-rk preseatei in tMi® ttosts *as »n4ertalt#a#. fluss© 
-tompo'iffids w©ro fr©par«d aM resolved, fh© rotatory powers of 
tls® pyrrol!dlTOB were jaeasiir#^  in. tlm 14q.uid .state msA la 
atesolttt® al0o-liol. 
Bimm if is yessible tliat la smoh a series, sti^ stitttting 
a r&lstiTOly "•eluotrojfositiv©" group for a relatively "eleetro-
asgativ#" grO'tip »y reirerse tto siga of rotation, it was 
t© ©staiaiisM tke cQfifigaratioa of the eoapoaa4#. 
aonfigaratioaal rntmies were ©•arrled out toy eouvertiog oi^ -
opti-sally mtlm mmmlmT of tli© series i.ato aaotter and 
ofeseriring the <iir@sti.0B of ttoe rotatioa.,. 
Tbi» |>retol#a .also, oojttstitutes a part of the program of 
sta4y, on tb# ia.a«0tleldal projcrties ©f aitrogea teterooyelios 
wMa'fe mm r#latai to nieotiae.. Sine© it is k&mn that th@ 
lmv& fom ©f aieotla® is nor© toxie^ ' to laseots tlmn the 
ra.©.ettiQ form.. It i» p©.ssi'bl© tfeat tlie aetiv® pyrrolldiaes »ay 
sfaow a slttilar aiff©.r©a©© ia toideity* 
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aM Resolatloa of S^ (ag>oTOas> 
o{«.tr®goli€Im was pr®p.ar@a hy thm amtalytis 
redttetioa of <<-Qy«li©lie]^ lfyri?oll.ae, Thm ®yrroli«@ was 
prepared by -a general a«tiiotil d®ir©io|(©d • by Craig, Bulferoolc and 
Hlxsa {S6) f-or preparl'ng <^ -sutostitttte4 s>yrroli»es aad. applied 
t® tb@ syatbesis of tbe -eyalohexyliyrrollae ^  Starr {E4C|, 
A selutloa of .cyel#te^ l mago«-aiw ©Morld® was preparsd asiag 
180 eo* of an&ydroiis efelier, f gr»s of magn&siiis, sod 4i gyaias 
Qf frasMy distilled chlorooyololiexaiie, b.p. 140-142 0. To 
tbis 34 grass of y^ elilorobutyroaltrile ia m vol^ »e of 
ether wa® added, fh® Grlgaari addittoa prodrast preeijitated 
•as th© nitrile was added, ftee aixtttr© was reflaxM two- bowrs; 
tli® r«fliix coiid«iis©r was then reversed aod the ©tlier was 
distilled off, J®'®plag tb© rdlwm aoastaat by tto addltioa of 
xylene* Whem tie etfeer tod ,aM©st c-oapletsly distilled, tlie 
aixtur© stidiemly reaatsd to' glT# a solid sass.. It was then 
treated with a soltittoa of otelorid©, -a'ad tbe xylene 
l^ er rfeiiOTed. fli« afttso-ms layer w&s extraated oacs« with 
©ttor, i«d tkm #tfe®r extraot wa® addod to the xylene layer, 
fl« ®<-eyoloEexyl®yrrolia« was ©xtrm©t®d froB th© orgaaio 
solvents with 50 ©•©•• of hydroohlorte aeld| tfe© y^drochlort© 
aoid layer was wasted oao© witk etiier t© raaov© tli© xyl&ae amd 
was tii©a l«at®d to mmQre th@ ©tber,. It was ti*«atea witii 
©xoQsa stroBg <sa*istie solmtioa, 'tbe oily layer dried ov«r 
IS- » 
solid pdt.assim hydroxide iistill«4» Ii^ t®®a graas 
baill^  at ®0-f-3^ 0/4-? «., mm ©totaiaed* fhia '^ -eyslo&exyl-
pyrrolla®- was redueei,, giifiag 16 .grass of %M pirrolldiae 
boiiiag at 0O-8§^ C/5 m. and S gr-ias dlstilliag at' i«ss tban 
o 
©0 0, ffals last portion was estlaatei to soataia 1 graa of 
tlie a^se. 
Basoltttion of- g<«'^ yelola©:gylB^ rQliiiti# wm att©apt&i wltb 
a^ tartario aoid», hut wtth all solTOats aad t«a#©ratures umd 
tM «><:-o.|'@loh©3cylf.ym>lid.iae d-tartrate foimet sjrwp on 
staadiag aad m resolutioa oo-surred* Its -resolutioa was 
aoeoaplisbed witb d-oaaphorio- acid, Sighteen graas of 
A:;-0|'elQk«x|'ipyr.rolidiae and 34 grams of i-oam|>ii.ca?i0 acid were 
dissolved, in 125 os*. of tS per eeat ©ti^ l alootol,. Two 
biindred fifty sulio oeatiiseters of water were added to th& 
eloar alo<Aol solution, fber© appei^ ed a atillcy presipitate 
whi®b b®osia« curdy on stirrijog. fhe sixtur® was li©.ated until 
a ol€!-ar solution was obtained# Orystallization was started by 
sprinttiag saall crystals fom»d oa.the stirring rod into th© 
ery St am sing dish. The d«"fa^ a®©-d-©^ k^orat«,' Aid orygtal-
liz©s fir at, mm. reerystallized thrmm- times to a ooastant 
•m 
meltio^  point of 186 G» T&a graas were ©tetaiaed* 
7^^  ^(abs, alo.,, 0 8..62) • ••25.,,$0 
* 14 -» 
Aaalysia «*r aalti 
Wm mm iiItrog©« 
lt» 8i^ 3# ©#• 1» C '.Baf. P»#@, WmMBd SelcsC# #©-r 
m* 
Mi,&m o.sts m^ fQ^ 2..s§ s«if 
O..S$8 ss" M*BB 
nasi ©•MS m fm z*m  ^ 3*S4 • -
Ssmtr®4iaatl@m a^ aii * O.016SS 
It. a-©, icri « • ««• lil'l » ©«• mi » Mm I. fomai 
• ba## «!:#©»» ba»» e©^ # 
«,6S6. a.iis 1,00 t.SS 
a-alM. f.« 164 
Ftom «M» tttta it %hmt %lm salt fsrsed i» so.i?9: eosyl®^ 
fefc«» tiiii sispM A-l»«Hi«-A-feydr<i^ » 
"fh® fr@#c<-ci|r@l@kei^ lpfiT-«>iiii» was lt^ r«t#a wltft lOH, 
irled met m&lM EOIi with sliglit «aiaiBg:» aiwi iS«iitrifii«@t to 
»• »s ' 
rsaow^ ® i<t •* O.Sl&i ajj • l»48.00| 
ft 6 «0 0 
<<JJCB® mmlmmt} • +0»i© , m Q^ ,. 1 -ia. * *9,41 . 
/«<7j^ («t-to,yl alaofeol, cs * ll.fOI • 
fH® romlaiiig Qt tfee fr## fe»s© was distilled bj a 
aiero Mtl»4 md %hm rotetloa of ti» 41»%lllat® 4at«mla6d lia 
alootoi fioltttioB,. 
7^ti' i^ y^l alsoh,©!, e • ©•18| » *1S,SS 
IsQu^ Cetbyl m * §,4S) • *1S,40® 
... - 3LS • 
a«s® rotations iadioat® tbat somm raseMmatloii aay Mw 
©o.0-tirr®d daring 41®tillati#a. 
•• A mooimA fraetloa,. 8 greas., -of •si'jstal®, selting at 98**a, 
oame trm tli® sototioa-, fh© if®site© beesMi asrufy, iMieatiag, 
tMt tlie aormal salt aigiit have fomed, slaae t!ie first 
frsetioa ©f 4-toa:S®<^ i*ea:^ lM»at© 'feai Temomi. aor© %hm ©nough, 
saffifhorio aoit to mak® tfe# sis^ l© asid salt* M&we eaaphorie 
•asid was aa-ded, sad 8 graas of salt erjfstallissed out. After 
•  • ®  •• 
five reorystalllsattoas % s&lt aaltii^  at 102 0 w«# ototaiaed, 
^7**°(ethyl aloohol. o - 13.35) - .26.85* 
Analysis ©f. sal.ts 
Per o©nt nitrogen 
ft* saspla oe. fei^ , G Bar, Press, Fomd Saled* for 
M,zm 38** f33 S.Sf 
8.19S Q»218 M f3S g,f6 * B.§4 
Ne-mtralizatiott. e-q.uivatleat, Batio ||M. • 1»:03, M ©f as id » 
O.OISSS 
It, mmssX® eft. base o.e, ml4 •lU 1« feaad N. 1. «?ai<id. for 
C X % ©Bjt, • 0 ^ 
S5S 
184 
?.3©6 3,00 o,m im 
i,ia8 S,34 0,00 If© 
8,904 3,gS 0«Q0 1^ 6.1 
I,a@vo-o<-.0yal0l3»3sylfyrr0lidltte was lit>«rat«d from the 
©m^ liorat© with EOH, tried over solid KOE» aad the solid 
s»igpead®d .material seatrifttged owt. The feaa© was of a derk 
- IS • 
8# 
eolor, aad the dlffisalt. to read, * 0,91§| 
»jt .  ^ ® © 
« 3.-.^ 01| o^ -Qimi Bolmni) « -f.SO , 27 1 to,, tute©, 
a» «• 
/o<7g - -7»»i . 
® - 30,.80) « 
£«<7^ * C#tliyX alaohol, @ « IS.il) • -1Q»35* 
<=<*FtoayX-pyrgdjlAtaiit® was pr«far©t by- ebealoal retuetioa 'Of 
'^ -pbajoylpyiTOliBa «ttfe tia ®M hy€r-©oliil#ri0 ael4, aoaoMiag to 
the ia»ttoi of Oabrial ttnt OolaaB {Sf). •^ Pfeei^ lpyrrolla© was 
aad© hf the gea^ ral a«tlio-4 for o<-substituted pyrroliaes 
prsirlously fie scribed 
B©solmtioa of "C^ -ghewIwrrQlitiite was ©ari'iei omt with 
d-tertarit a®ld-, lleven aad aiaty-four hmirstks' graas of 
¥a-sf! ajttt Xg.4 grass of taptarls aeii wm& tisssliiii la 175 ee, 
of ii i>e,r dent- ethrl alooh®!* flae ir©smltiag- aolutioa wis 
soaewliat tmrMfi m& was filter®^ . It was .s«,©de4 with soaa 
pow4©r©d ^ d-basf-fi-hfifog^ a tsrlrat« and allowsil to ©vaporat©-. 
Ho erf stallitatioa teoij plao®,. posaibly da© to %hm' wat«r ia th® 
aleohai, fhe reeiiue was evaporatei to dryness over smlfurie 
a@ti, s®@4®a with d-base-4-liyarogen. tartrate- aad allowei to 
erystalli^  alowly-, ,Plat@lifc» crystals formed ia ti3® syrupy 
aaas, Th®. mlxtare was weraed t^h absolttte aloohol mtil 
nearly all th© crystals had dlssolired,. ami all©w©t to eool ia 
Taetto owmr sulfiir-i® aoid. Seven m& two-teaths graas- of the 
d-.ba8®-i-»hfArog#a tartrate w©r@ ©btaiaet,. ' fhe salt was-
r@«rystallisie<i fros absolute al-oohol to a m«ltiag poiat of 13-2 G, 
- Xf -
alsohol,. e « »»8©| « 
e • IB.Si) * -i*S»Qf^  
Aaalfsi© ©f .i-,.'<-]^ &Biiylp^ rroiidiii«»4-lif4roge» tartrates 
Per oeat mltro'g^ a 
Wt« saffiple Mg Tmm^ rn G Bar. Press, Calcd*. for 
jag» A^eHiiK'C^ iinOji 
5.OSS 0.&1» gf® fsa.o 4,60 4,72 
S,.3S2 0.234 S?^ ' f48«S 4,7g 
lf«tttrali!2atloa ©q^ uivalent, ealM. ftor * 297.1©. 
Fotmd gfS.OO-. 
Oa the a-iditio-ii ©f SOH to l.o'graas of tb.» €-.bag®-4-
hyteogeii tartrate, t,«<-pli©aylfyrrolldl.a@ was llb«rst«€. It 
t.e' »# 
was dried of«r sollt KOH*^ ' a* «'0,991| wq « 1»S458| 
0 e . %M ' 0- ' ' 
©Cp • ^#6t,oo , S5 C., 1 4a. tiife®., ^ 7d * '•'69.60 , i#mtrali-
satioa foi* ,» 1^ *5« fount. 
146.9. 
«_## ©• 
_^ 7|> (ates. alo*, ^8 • 6. as) *• • •4S*6 
ale*, s • S.»7'6) • •46...f** 
^^ >^(7^ *{b©nz®tta, 0 w i.fO) • • <'67«0^  
f]to fflstlier liquor ,froa th& d-tesTO-^ -liyarogaa tai'trat©- was 
©va^ ©rat©4 t© "tryasss^  treated witb 1®, <*nd. tJi«'.a»lao 
re0Of«re4 aafl iistiliti at 113 Q/10 mm* Six grsas of tli©' aaiae 
a« 0 (c<Q m -24 ) 6#lg graas of- l*tartari# aeid were dissolTod 
in. 75 e-a, of abaolut# aleohol# fli© soltttioa was ©vaporate'd 
m@r auifurio aoit to a tlil«k.' syrmpg.. orystslilzei la 
rosett®. patteras. fb©.ii slxet witli 80 se.» of absolute alaotiol. 
•• 2,8 
a wliit® orfstailla© salt res-ttltsA* Six. aM four-tentiis grams 
were . obtaia©a# After resri'stalllzliif twie# froa .absolttt© 
# 
ale^ liol tiie aaltlug point wa.s 15.S.,8.-C3, 
@ • lg,S8.| ' *• 
I* 
Aaalfsl® of salt! 
Per oeiit iiitrog#.a 
Wt* #aig?l® 00., N*. 0 Bar» Fmm* WQm& Galea, for 
rag. 
S.m 0.,M1 'St® 4., 90 4.fS 
6,7S4 0,SO7 22**' 7Sf.a S*Ol' 4,72 
HeuLtrallzaJloa e'^ mlfalsnt^  «6la4.,' for G^ H^^ aE-O^ H^ /Os « .147, 
Foaa€ 147,1.. 
T'lie "B^ tto-oi. of Marskwaia 1^ 8) was us«d for preparatlo.n 
of l-t«.rtarie aai4,' Raaesi© aelt was rQ.s0lTOa fey rmms ©f 
elnofetottla# wfaleh gaw thi® alneiioaitt# salt of l«.tartaria acid. 
By eoawrsloa of tfals .s.©lt into .sMoalua i-tartrate, tten l.nto 
l@ai l-.tartrat© aa4 toy preoit-itatio-n of the lead witJi iiyiro..geR 
Bttlfide, a. selutloo of l-tartari.a aslS was obtaimed, Upon 
©vapor.attoa ©rystalliji® l-.t.artarS.o aeid rsswlted, 
•fhe l»«<-pli«!,aylpyrrol.iai.a© was li^ eratei wltlj KOH and 
•« a« . , . 
arie.d over sollt-iCOH* • 0:#.9®li ttj. • 1,S4S15 «<^ j(iao solvent) 
« .© & & 
« -70.#.0^  at g© C,; oCijtjao solwut) « -70.Sf fit S2 0 ia 1 4», 
tute©.,, ,^7n* * --^O.OS, 
„aQ. ® • ' (etliyl aloohol, e •« flg,S6) * -44,30 
o<rilt.&yltJTroliitlg^  was fr#p.ttr©d toy o.atalytlo r®4ttetlo-a of 
«l-©tliylpyrrolia© with Adams and Slirlaer platlnuai oxld© ilmtiatm 
i» -
lsla#i£ ©sffealyst* thm was sfm%hmMim& by. thm mthoA 
pr#*lo«s3,y i.«sori'b©d (t§), 
mmm- of i-tartarl'# In 11,0 ©e* ©f bo.iilJig .absoAwt® 
aleolioX 13»S aa# iO,lS gres-® -of i.-*'tartsri© 
aeli w#r« €ls»3.*«i and «@o3#.€ i» m wrnsmm mmv 
sttlfiirie aoia., t&# soliitioa to a »3rritf. 2t was 
dlsa»i¥©i ia » little aaii. etfaer «»® mMm4, 
watll thm mtutim wmm Just turtelA.. Qu •a-toa.s©^ -
%»-lr-ral.e erfst ail feed ia a-©«'dlalite oriratitis. It 
*«©• thrmm. ttmm tvmm aXeoiml to a 
« •  
Mltlttg poiat of 0t a» 
• :fc® @ 
JoiJq € • 13...4SI  ^• *28.94 
mlmUQlt- m • 5,t4| * 
Analysis of salt-.? 
Per ^ eat aitrogeft 
!%• sasfl# m* It» Wmprn. 3 i«. Pifess, fomrf. Oalot, for 
ag, ' 
4,04i ft.a^  so* fSf.4 5.46 MB 
«»ii4 o.s-sfj ss^  r^ s.o §,.fig 
fh@ wais llfeorst^ i hf aMiag fCOH nM 
a a 
was tried otcr soll4 KM tQV tmn%y»tQur hmrm-* §.^^ • « O.SSl.; 
ml* m i,.4mi • •i.*4s'*', ts^ 's,. 1. m* tab®, "• 
®-8 
7^|]i «i#oli©l.j © » 4S.»4| * •l.-'Sfi 
• 80 
• la a resolution of c< -©thylnyrrolidia® 8*13 grans 
of fees© Cb,p. Ig6-f^ 0| aad l2*5f graas' of 4-tartario aold wer® 
•dissolved in §0 o©. ofatosolttte altoliol. It proved to b© 
@xtr©-a©iy difficult t© start erystallizatioa* -fii© addition of 
petralsm etfeer to tttrbldity did aof^ eaus© Q:PystalB to form. 
Seeding with erystala fr-oa tb© prefiotts resoltttioa was 
msu0o©ssful* Fiaally mpoa ©fapormtiag' off all' aolv^ nts under 
a ¥aeuu»., aad' stirring the resulting thlQk syrup, erystalizatlon 
b0gaa» file salt *a# resrystallisea from abaolmt© aloo'Mol thrm 
o. 
tims and melted at fS'O'. F«urther'r©orystallination,## not 
obaiiga the aaltiag point, Th& c<-etfeylffTrolidiii«^ - liberated 
from tlils salt and dried .over solid KCffi gave a rotation of 
•l.SO at S? G ia dQ0ia©t@r tab©.- fh« rotation was lower 
tbaa ttot of ••tlie"pyrrolldia# liberated fro® t'li© sal.t selting 
• © ' 
at 89 S.» A tMrd r«soltttioii of freshly proparsd oC-«thyl-
pyrrolidia© gave resmlt® as tbe s®ooad., 
l.,'<'*Stbylpyrrolidin®- was'obtained, from tbe Esther liq^ aor 
after tiie d»bms#»d-'ftiydrog«ii tartrate had srystalliaed out. fbe 
al.ooli©l was airaporatod* Pota.ssiim bydro.i:ld@ was added to 
liberate the bas®.. /After dryiag over .solid SOH». tb@- amine was 
added to ©aougfe 1-tartaria asid la "'absoliat®'alsoliol t© ^ nake 
the 1-h.ydrogoa tmrtrate. The solution formed a syr^ p on stand­
ing over sulfis'.io aoid* It was di#solv®d la a siafell voltwi©' of 
absolute alooiol,. aad p«trol®i3a ®tMer was .&dd®d until turbidity 
•app©-ar«d» Grystals of l-bfts«.-l-liydr.og©m tartrate formed froa 
tbis solution, Aft©r- r®orystalli.ziHg tbr©© times froa 
- 21. -
absolmt® aleofeol aaa petroletta ether tli© mltluB polat was 
.© 
f8 0, Further reetrystalli-gatioa did not ehaage the aeltiag 
point, 
water, e » 11...OS) * -IS.IS* 
_,,0 Q 
J^ Q (wftter, e •• I4»t0) - -15,00 
(water, s » §.f4) •» -19,3a** 
Aaalfsls ©f ©alt; 
ilt# saji^l© ©a* Ij, 
m* 
12*972 0..*.6©0^ 
Tei®* 0 Bar,. Press, 
34® ' fSS 
Per o©Et aitrogea 
FoimA 'Oal®d, for 
&*51 5,62 
fbe pyrrolidiae was liberated with KOH and dried over 
solid 101* fhe re.&d.l8®s of the rotatioa wer® not sharp., du# 
8 « ® « 
to the a-olor of the has#, d* » ©•03l| « l,33fi2| 
o o • _«-e o 
,@.ol?eat) » -g,84 , iSf 0, 1 ia, tub©, .^ 7^ ' *• -3,.4S . 
j^(7q (©thjrl aloo.hol,, 8 *• BZ*lZ] • -S»68 
_^7i3 aloohol,. e « 14*99) » -S,,34 
- (p-fo.lyl)ByrrQl.iAia& wa« prepared aceordiag to th® 
iMthc^  re.ported by Starr» Bulbroolc aafi Hixoa tg4©) fr« 
o(-(p-tolyl,)pyrroMa© by emtalytio reimetion, Foiirteen grass 
of ths has©,, boiling at 14§-14)& /3g-SS w. were obtaloed. 
Resolution of K-Cp-tolyl)-pyrr.oliatnQ waa ac^ ooaplished by 
adting 14 grms of the base t.o 13,1 graa.® of i-tmrtarle aaid" 
!il.ssolv04 ia SOO 00, of .©.bsolut© slsohol, fh® .solutioa'was 
wara«S, filtered,, and allowed to evaporat® in a Tae^ wia 
• B'E » 
over sulfuric aeli to volwm of 400 eo. It was 
ehillet, and' ttoe orystais' fora©t wer« fUterefi ©ff. Hlae aad 
© 
eight-teaths gra» ©f i-'basa-t^ liydrog&a t.artrat®, m,p., 1.55.,5 C, 
w©r@ ofetalaed erfter reerjfstalli^ ln® twio® from Bbmlut®' 
alQO'ii0l. Fr«3a tbls salt tb@ base tos liberated aa<i drlet, 
Tbe rotation was to be lower t&aa tliat froa a previous 
resolution. and aia©-t©atbs greas of it were 
@0:nv©rt®d to th© d-hfdrogea tartrate bf the adl4iti©a of 5.7 
Q 
gross of d»tartarie aeit. Six ©raas of salt^  m.p., 1S6 0, ware 
©btaiaed upen reerystaliiziag three tiaas froa absolat© 
aleotel. 
® * 11.10). • •a.sO' 
Bstatioaa in ethjl al'©oftolj .g 'im. tub©!, • 
Gone • ci(u 
S,45 •O.M - +11.7 
1.06 •0'.29 •IS.? 
0.i3 +0,lf •16.0 
0.S7 •0,09 •••16,7 
Ilitrogem anali-sis,. aals-i, for 0,^ jtaa.gM*04H«Ot " 4.50. FGUM 
4.37, 4»50. 
fb® pfrroliaia© was liberated witb KOH ana 4ri«a over 
solid KOH. 44* « 0.98S| •« 1..587e| 1 dm. tub®, 
/o(7** » •63.50®. 
- gs 
EQt;att.©a (a© solvent) s 
f@mp, 0* 
MX 
18® i-es.ie'* 
1?® •®S*8f® 
Ifi® • 'J-S3,.4l'' • 
f&e mtU&r tlq^ mrs tmm the pr@pajratt.on of the i-fease-
4-iir4r©g©B tartrate woj^  ©-rap'Orateii the i^ w© l,p<-(p-tQlyi)-
pyrrolifiia© was litee^ atdt with KOS, dri®t over solid EOH, aM 
dlst 11104, Six afti fomr-teathe ^ sma^  loili'ag at fS-f7^ /1-2 
m., obt.aiaei.. To a s-olotioa of tM© las© la BOO ®o». of 
absolttte aleoiiol 6.IS grmma of l-tartaria ael4 'iwre aided• 
fha l-Mse-l-liftro-gea tartrate, whleh erystalll^ d^ oiit, was 
o 
f@0rystaliisod ©evarel tlaes t© & aeltlag polof 0f 156»S 0. 
tJstag a 2 da, tub®, the following rotatloa® of t&e salt vem 
oM&lmit 
•& « lE».gS) « 
2p<7p*Crater,. ® • 6,lg) « -^l,f7^  
/dJfTS'letJiyi. al®©h.ol.^  e * O.SSS) » -«S«40^  
/c<^ ®(0tliyl «l©Qiiol, © •, 0,34g| 
Sitrogon aaalysis, ©alo4» for «• 4,50, Fo-uad 
4.4f, 4,49. 
Th& l-Ms©-l-^ liy4rogea tartrate was treated with KOH.- Ths 
«« 
lilj©rat#d Ms® was 4rt®d- 0V®r solid lOH, 4^  •» 0,9864, 
a • a & 
nj) « 1,5300, <Q(ao solTOat) • -61,94 , BS 1 4hi. tttb®, 
Analysis, of l»bas#i 
PQT oeat nitrogea 
ft. sample e©,. •», fos©-.-C Bar.. Press, fomad Galed. for 
mg. 
1S.210 i..o«f 24^ ' mi a.ff B.m 
cK,p~Ottlor0|3he^ -Igyggolliaiiit waa pr«i>ar«d'' for the first 
ti» froa.<3< ,jp-0.blor€spto©jaflpyrrolia6. ae saae general aetliod 
(20) was for tte pr@isaratioa of th& gyrrolifi©. A Qrlgnard 
reageat was prepared froa ft§ graas'Of torosoclilorobeagsae, 6.6 
gr.«nis of aagoe-sias aad BOO ©©. of aaiiy'drotts- -©tfeer. Upon tlie 
addltioa of l^ -oblorototyroaitril® a solid atditioa protoat 
s»te:P«t@d iBaediat«ly« A larg# ftttaatity fori^ d when S4 grams 
of aitril® -mm added. fb« aixtwr-e wa® refluxed two lours, 
fh# ®tber was distilled off as lyleae was added. Wbea the 
te^ eratare iaereased., the whole mass solid if i.@d ia the flask. 
Hy4ro.lysis of th« additioa produet and extraction of %h@ 
pyproHoe ihydroshlGride. was '©arried mnt in tbe »a»aer described 
pr@irlottsly C^ S5* Oa tto addition of KCffl to ttie solid feydro-
ofeloride a Isrg© tiMiitity of oil ©©p^ aratsd, wh%.@h e.owid be  ^
drawn off nith a pipett© All© hot.. OB s.li.6lat ©ooling tM 
eoi^ oaad solidifl.ed aad .eoiild to« lifted froa the KOH layer, 
forty-fiire graas of the srud® eoapouad w®r© ofet:ida©d, oorras-
poadiae to a fS por ©eat yield. A very saall tua.iitity of 
w&ito erystallia© mterial *as obtained by distilling at 
lS,.a-lS6**G with proloi^ ed testing at 5 aa. Small ijuaRtltles 
- 25 -
mf it mm pui'if i©d, fey swtoli»atl#o. at Qf S/S m* fli© smblimate 
9-
was a wMte,: orystallitt® scJip-ouM, s,f.» f4 S,- wfeiie^  deaQtapos^ d 
readily ©n •stmdtag. • 
l^ialysis of ^yrmtimt 
P0r 'oent nitrogen 
W%., saapl© Mg 0 Bar# f&und Galad. for 
» 0 
4.464 O.Sga 29® • fM,? 'S'.eo 
S.37E 0.24S SO® f39.4 7.00 ?.80 
A plsrat© was prepared la'abso-lat# al-oohol. After 
# 
reary&talliaattoa from aiodh©! iti'l»®gaft to ®©lt at S03 0 ai^  
o 
d0<?o^ osM at S. 
o(ip-abiorotli®iiylpfrrol,lila®; was a»d# toy reducing the 
oru€» fyrrolltt« with.' tla aad hydroaMlorio aeid {S7)-» 'fweaty^  
four grams- of tMe fyrrolia® were added to SO oo. of aoaoeo-
trated hydro-oblorie aetd «Bd 10 graats of graaiil«ted- tin. Tii® 
lalxtar® was li@at©d oa a. steaa latli -for -four boars,. A dark 
browa tar separ.ated wMelt would sot dissolire la feydroolilorio 
asid* fite soiiitloa wnm deaaated. f'tte residual -tia- asd tar 
mr& wastood wi't^  water vhtok wa.s>dd®d to tlis aeid. solution. 
Strong #-«iistio was M.d«d -to altollai-ty.. •fb® 'aixtur© wag 
st®.aa dis-tilled.. A wiitt© -solid-separated ime-dietely frM 
the distillate as it ©-oolsd. fM-i yield was IS graas of the 
-0-
pyrrolidla@j a,p. 68«-fO-0. A po-rtioa of It was f-arifled by 
siibliaation.,, a.p-* ?-0 6* 
E6 • 
Analysis of pyrpolidia©s 
Per seat nitrogen 
Wt, sample oa. fesp. 0 B-aop. Press.« Fomid 'Galea, for 
mg. 
S.106 0.2g8 SS*" • fS4»§ 
3:.§-4t O.SeS g9® ?34,g f.f9 
H©tttr©.liM,tlc»n ®q.ttlvaleat> eal©4,» for 0^ s,,®S3i8llGl *• 181.»S« 
fomd 181,4, 162*1.. 
A pierat® was prep«#d ant r#orystalliz@d froa absoltit© 
aloohol. It a«lt©a with ieoeaposition at tXO G.,, 
Resoltttloa of o(>B*oblQg&gh©ayl».frrQliAlae proved 
uastiseessfiii mder all %M ooaiitlons tried, Wltli d-tartarie 
aold la atoaoltits alisaliQl aisd ia aloobol-water Mixtures a white 
0 
Qrystalliae^ - salt was obt&iaet,. flie salt »lt©€ at 139-140 0» 
,^ 75* t*at©r, a * I.IOIJ " •M,»16 
r*' 
D 
Analysts Qf salts 
p«r oQnt aitrogea 
ft. s®^ l©. @0. Kg 0 'Bar. Press. Found ©•alei. for 
ag. • e^ «S^ ,M01-G^ H,0, 
10,560 0.4lf 33"*' fS3 4.1? 4..3S. 
IS.fgQ 0#.54f fm 4..g0 • 
base liberated from tto 4-liydrc^ eii tartrate .sbowet ao 
rotation. 
litli l-aalic aott and £>(,..p-abloropli©iiylfyrrolidlae ia 
SO per e©at alooiiol tije solutioa «TOporat©d t© a lirown syrup 
fr«Mi vliieli rose^ tte-like crystals separated. Ties© w#r@ aot 
water, 0 S.65) » +13.fO® 
- Ef -
purified by ref@at©a, oryetallizatiom from alcoiiol., Th& fr©® 
base froii these orystais sbow©€ •sli.^ t rotation in aloohol 
35.8 . 0 • 
solution, ® *• 10.41) • •1.64". With d-eosfhorle 
aai€ ia absolute ale©h©l m% in'water-aleohol mixtures, .syrups 
wem obtained, 
p<>.a«Butyipjrroli4ine was r#portei by Hess (St) to teav© 
been m&m'frm.  l,o(-pyrroliiyl«l-btttariol by heating with m and 
o 
.fhosphorus* The O'Oapsund bolleS at 154-lM S, gav© a ehloro-
@ o 
platlnat© a© It lag at If a Q and' a ehlora'urate melting at 145 G* 
liess (30) also reported a synthesl®: from %hB hyirsEon® of 
t^OH.ao-Bt hy r«duotlon .US sodlua In alcohol. Blaise aM 
Cornillot {311 grep.«?#A °('«butylpyrrolln© by condensing iod'o-
©thylphthaliaid® with th© potessliiia salt of ©thylvalerylaoatate 
and hydrolyzlag the proiuot with Hlr. By hyarogftnation of th® 
.pyrroline, using Sltfea'a a»thot,, thsy obtained K'-butyl-
pyrrolidin®. 
In this laboratory °<,n»butylpyrrolldiae was prepared by 
catalytic-hydrog©,aation of <?(,n-.btttylpyrrolin© using Mams and 
Shriner iplatlnwB oxide platinwa blao'k oatalyst, fhe pyrroline 
was aade by th© ^ e^ ral method aentloned (26'), ©xoep-t. that lee 
water was'used for hydrolyglng the Orignard addition product 
and the water Is^ er was steaa distilled after separation froa 
th© xylene layer., whioh aontained the major portion of the 
pyrroline. Thm first 100 o#., of distillate was aoidifiad with 
30 00, of e.onaentrated hydTOohlorio acid .and used to ©xtraet 
- as 
the pyrroila© frcm tli» JEriofl© layer# fli© asld aolutloa m&m 
0oaoefttrat@fi ia vaQiio imtll solid pyrrollo® hfiroeblorld® 
»©jparat@d out. fii© base was Itterated wltk EOII|, Arlo4 -m&r 
•0 
solid rcOH oat distlllaif, li,p« ftg C/l? »,... Ine grasa mm 
©totain®4 tm a 21 ©cat. yield, 
© 
A sljloro^ iiitlaa'&e derivatif® begaa t© €©eoai>ose &t 168 O' 
s 
asA s«lt«d to a dark mmm m% 1©2 S*  ^uirett fierivatlv©, 
o 
prepared toy a »thod of ii»rliM©a |31|, aeltei at 1C4^ 10S CI. 
fbea® milm& are la ag^ oemiit with t&os© ©M&iiied by Blaia® 
sad O-oroillot C3i|» 
<K,a-Btitylfyrp«lli*« was liyirog«aat04 to %hm pfrrolMlm 
ttseordlag to tli# dsserltefi Klewm gram® of tl» 
pyrrolla©, 1E& oe» ef aloohel, & «©«• of euaoeatrated toydro-
cliloriQ aeii aaa O.E graa of platlmm oxld® platioua. blaelc 
©tttalyst wer© aiiakea ill an mtum'fftimm Qt hfarog« mier 
pressmre, whan rcidnetloR wao oo^ lete, th© alooii.ol was 
diatillea off* fhm toa®© was llberat©ia froa the hytlroohlorlS® 
wim KOH, dried over solid EOii, a»i ai«%ill©d, ,4 0olorless 
« , 
ell with & fml odor was ototalaeA, l»*p* S&»#0 Q/5~f ®«. A 
yl#M of 10,E graas *ae ©livalued, a «lil©P0^ 1iitii»tie was 
o 
prepared wlileh aeltei. st iSg-lSS Q. fills value slieskg th© 
fflfiltlag p©ittt obtiti»€ by Blaise aiid Ooriiillot (Silt »ot 
this mlm obtained by li&mm Cl9|. 
liesolutlan Qf g<.«aK^ tttyi»yyrolidl« was a.%tet^tmA with 
d-tartarle aeid la %-ii.rlOtts Bolvcsats* Syirupf wtileli nmM not 
- m 
srjrstaHlz© was ofetalaed,. 
was pr©s-ar©d aoeordtag to %he method 
refortea. Starr, Bttlfereoi: „ aai Ulmn iB40).. 
Hesolutloa Qf. ^^ toeagylgyrfolidlj» prwei to l>® aasttooeas-
ful# Using d^ tartarlo aeid as th© re-soliriag ©.geat a wJilt# 
erifstallia® ocmpouai was o-fetaiiied from am aba-olute aloo-hol 
' O H  0  
•solMtioa, a,.®, IS? G-» §^<7** iwater,. 0 » 9.f?) * •+I4,f3 * 
file pyrrolidine iiljerated. from this aeXt witit SOH and dried 
ov&r solid KOH failed to giv# any rotatioa,. Alcohol-water 
.iaixtur@s, aloohol-etlier mixtures, and aeetoae failed to assist 
resolution, BfriXffB reswlteii wbea l-mlia aold la furious 
solireats was me«d» A tm orfstals wert formed la %h& syrmp 
whiah resulted froa tbe sTaporatioii of an aoetoa®«*le.tt^ n» 
solatiQii» hut thmy eotiM wot Iks purified b«for© deoospositioii 
had taken plao-e. 
Measurement -Qf -Optieal Betatloa, 
A'PS&rattts t?ged^ , 
A Fraas solisidt aad'Haeaseft polariseope-with a sodiaa are 
o 
light of mm& lengtii- §690 aad 5896 A was ms@d for sesasiiring 
rotations* A miero tutie 10 oa. is, lengtfe was ttsed for i^ st 
auhatames., A tmv j»a8ur©»nts were aade witli a EO oa. twbe. 
Ho effort was iwie to miataia a oonstaat teiaperature for 
all re-adiags. Most of tk© »asttreiBent& were mad© betweea SO G 
and 30 G. fbe tub© wa® plaeed ia the folariscope and .allowed 
- 30 • 
aofttir© til-® of tte sttrrQ««dii^  air, flie I'otattoii 
mm reafi„ »nd the teajjsrsfettr© &% AJlok t&» ©b®«jfvsttl0ii was »ia« 
was ^ #«ora#i. it w&s tm diffensat observers to els^ ols; 
fr 
tim VAlmm %& £0..6t in mMt mmB* 
Mmmmmmmt of Itotatioa of PyrreXiilnftg. 
f^ e a®ttsiir©»nts ©f oa, tti« pffroliaiiies wre 
aa4« witlattt; •distlllatloa. It wa hy Starr 
iatsi tMt %hm- ratatteo of l»ai#otla© li6©rat«t ff©m 
tartral® tof tl» a«serlb«fi fer %h© pfrroliilaes 
wmMwamA without 'mltm s©spmrei f«ry favorably *ith 
•fefe© bigiieat mM® r«p«»rtM ia the litaratur#. flte rotetarj 
•p©W6r ©f l.jK-lp-toljll.tyffslitlB# was l.o»r «f%«r dlsttilatici®. 
mtmlm of 
.© 
Ori©fi #¥#r KOH o<®' • -30»g 
fir«t tistillatioa *^ 1*^  * -Sg.S 
S@«©ai 4tstiH.a%liQa. * -4i»2 
Se-S^ iid €istlllfitloo '^ n -44,.8 
te eeatael vltli Id! 
It afp«ar«d tiiafe 4f( •dfcloli^ l^fyryoJLtitJW «eve a siiiilar 
taefsas®, tli© ro%«tl©a oa tbe 
to b® »6atty®€ ia slooliol «oiution Cpag© i#}. 
M^ &saret^ gt &f Itotalios. of Solntteas. 
wator and &hmX%%m @thfi slooh©! w«m soXveats tis«§ 
la %M rotatian at^ ies^  olutloiis wer« m4« %y wdlgllag fete 
soa^ ouiMl In a smll bulb, ad-diag aearly all th& sol'rent ana. 
mixing well, amd fiaally adding solvent to- o^ e the ¥olaae. 
®he saltttiOB waa aixet again before fiiliag the polariso-op© 
tub«. All oonoeiitratioas were expres^ d In gnmB per lOG 00, 
of sol¥€snt» 
fable of Rotati^ tt Data* 
fh® rotation data are t&bttlated iB fable- I» fli© 
used in the e-aleillations are th# followiags 
fdr pyprolidlttsss 
fUT t,be 
Sf-eoifie rotatioa of D lin® at teaperatur® t 
" observed r^ tatioa 
4 • deasity of piire -«ia© 
Q » eoatseatratioa im graas/lOO s©. solf-#iit 
1 * leogtM of th© tube in deelaeters 
/m7? -X. /J) — 
where • -mlBQuMr rotation of P liae at temperature t 
-« sgeeifie rotatioa of D lis© at teape-ratur# t 
m M • w • ^ Bolee-ular weight of aaia© 
MLg I. 
fiotatloa Bata for a S®ri«« of 
t' t a-
1 too I ©thfl 
;• alg^ tol 
I C no t mthfX 
i s^ vont) f 
iiMiettl 
OfOtoliiXfl /ajg, •M.se 
Q-&m& . 
i> 
so-
3J.*fO 
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tf® 
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is.ei 
atliyi 
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Q©iie«. 
15 
« 
m 
m»4 
-&,a 
.o 
af" 
-5.m 
m-
m 
aa.is 
p-foiyl 
» 
fe^ . 
Soiw. 
e 
gs 
© 
s§ 
fe^ ,, 
Sona, 
•10# 
2S 
*m.*& 
.24 a«. 
• S3 -
"Frmt &f Oenflg.tti'mticia of 
pyrrt^ll^im by -©ak-alytl# fe^ droetaatelcm* '$hm 
fITTOltiia© wm frm I gre»« of %h» &*hy€mfs&a 
tartra-fce witk SOti and dried, over »alM KOH* a|j •" i.»541,i, 
.0 
o(p(no soiv«at.) • •S#,*!® A wsighlng Q,,.6^ SSi graas 
w«.® AlBmXmi ia ftbaijliite alsoiioi ajai md# uf to 10 as, 
iateTOlwi® al#oliol, © « ft.SSiJ • •4€,30# Bry gasssus fiai 
«&» passed lato tlie s.©liitl©a,^  fcto alxttjr# belag eliateii -after 
eaeh adtitian of M of BQ te¥til#s mtil tlie soiiitlom was Jast 
IS !§ ^  0 
soli to litmus. q » •©•toj * T'}» 
tojaroohiorii® was ©fij6.®.iy*li0«llf pediieecl ttsin« 0,1 gr«a ©f 
pi»tla«a oxid© %&%QXys%.m ffaa emtelysi w«.s fre.pai?€i# by the 
©f aiir SJi«s «ai. At»» Iff I.# tiyirogenatioii was 
t«r:ri(&€ m% &% ro«a tesp&.?atti,ra- sai 9Q !!»••, prosswr® for 1§ 
lioiirs.* fl» soltttion *»» flltfiroi,# o «• f«20| • 
-i*E5 . a® aleoliol was off ia woijo, fehe liy^ r©-
•sbioride dts«lir®tf la a sasli vol'U* of wafter,, sM KOH aided 
t© iifearat® t&e ba»* Aflier drying over s^ lid KOH aai. 
th« toas© wa® too elottdy ®ai t«rk cioiorod to 
Ks«®*r« its rotatloa* 4iei>li0i|. aoitttlQas w«r« pr«par«d, 
8« « 
^/Q. i^ XmhoX^  e * 10i,SS| «• *ll.fE 
 ^* SO .to I * •lO.lt 
fite sbieraiirafc® ©at -d-ensfhwrnts terifatlves wliiefe *9r© 
prep&r^ ci from tiio proittet ©f thlm reiaotioa sr© stowa bf the 
f^ liowlag data to laeatleal wltb |.Iiose fro® 
- m -
4 ^^ -eysloiioxylpyrrolid ta®. 
pifrirolldla® 
4 ^-CJyololie xylpyrrolldia© 
from T&mlmtlou with 
d-oa^ -li©r-lo aoli 
A ,^ -Cy0 loliexylpyrrolttine 
by r©du0tl©a of 
d ^<K-pbenylpyrrolidin© 
OMorawat© 
a.p. l08-9*'c3 
a,p, 106»t G 
d-Oamfborate 
a,p, 156^ 0 
©••p, 156 G 
Tbs r«malalag p^ rtioa of %M a,°(-oy0lola©i:ylpyrrolidlB® was 
distilled at ?8 0/3-5 aa,. Sai^ les for aaalysis were sealed ia 
glass t*j|)es. 
Analysis of pyrrolidia©? 
Wt, saapl® ee. Hjii e Bar. Press, 
ffig. 
f.»§.E Q,704 Si® fm^ 
£.499 0.218 Se^  fM 
Per eeat aitrogea. 
fottad• Galed* for 
9.S4 
t»go 
»a§ 
Neutralizatioa equiivaleat, ealct» for » 1SS,0', foimi 
153.5, 153.5. 
- 35 -
DiaSPSSIOM Of 
fh© att»iipts mt resolving cK-aubstltuted pjrroll41a©s 
Mm bem smmaaful ia tb© ma&m of '<-pto@aylpyrr©lidiae,. 
<K-(.t-tolyl).pyrxoll4iae, ®C-0yolo1&®xyliyrroliaiii© aai 
pyrrolidine! aai imsmosegsfttl ia the eas«s ©f K-Co-toutyi)-
pyrrolidin©-oblo^ jpli©nylp.|Tro3.idiii« aM «=*^ -be«zyl-
pyri'oli4in©. Hesolution is ooaplieated "by mmf faot©3?s sttch. 
as oQaditloas of t©jip-@ratiii*Q, 0one®«tratioaj sol-rfint,, the kind 
of i?@solviag a.g©at,, solability of the salts foraei.. 
If way om of tiiese soMitions is imfavorabl®, no resol^ tiou 
o-oe/iirs. Siae® noae of them Is kaowja for tbesa mv empomnis, 
&me&me in i"«solution beeoaes a aatter of ohanoe ia seleeting 
fmQT&blM ©o'ljditioiis# la tliis series tto resolutioa is aad© 
mom oompiex by the Instability' of the ©cmpomis. Beoomyo-
sition oae^ ri-ei to Bom ©xtsat in'all oases bafore the salts 
orystaU.iz©a fro® the so-lwtiaas# 
•fh@ resolyitioB of o^ -ph©i^ l-,, «<'-{p-tolyl)- '^ cyolo-
hexylpyrrolidines waa ooaplate enough so that the dextro aad 
laevo forms show -approximtely the saae aagnitui© of rotation. 
The ^-©thylfyrrolitia© appeared to be so»8irhat less eoB^ letely 
resolved, the ieaetro fora showing a solecolar rotatioa of 
•l,?! bM the la@vo fom of -3*5i» 
Interpretation, of rotatioaal data which is mad,® ia this 
th«sls ia subject to a ooaaideratioii of th© followlag faotors: 
th® optieal purity of th© ea^ ound., th© teoperatttre at «hloh 
^ - m  "  
*«f« mmAm^ moXmmlmr i*ata%lom aafi laflwiM® of 
solTO-ats,. rotatory 4lspa.relQii, «ai #sitfig«.r«tl©B» 
fftts as-tive pfrmXMlmm w&m Xltee^ratai froa salts wMeli Ijafi 
b®»ii r©p#«t«iil.y sr,ys-talil»-4 to m selting poi&%, asi 
were irie4 aoo-ordlttg to m aaitiiig f©iat 
of ta® smltB was thm »»«€ us of -^nrltf 
of tlie "toasts.. 
?roa sa iaaf#atioa ©f tte t«t» (f. IB mm& it sen 
«©«» thm.% tlie r#frat»rf §Qmmw» at mm of 
tK-pteaylffrrolitill-R# vmry etsr«xt*t©ly oiie«t«iit& of a 4«gre® 
for oae Aegr©® sh6»g© ia t©ap«ratoro. *Efe<s rotatioas of tli© 
other aotlve w®3f» act fiateralaeil at variows 
t©ap©yfttttres» fa# flciires obtain®4, li®w®vsr> iMieat® ttiat Urn 
aliaiiges to© saalJ. mer %he imwTmw r«g© of l#af«raturs at 
•liisb ®«aTOrem©iits wef-e 
fJte »lsau,lsr rotatioa of tfe© ##ap»iiii€s was etooseu ©s a 
Msls f&r ©o^ arlsoa. It glf»» a «lr«8t ©o^ aplsoa of %'!» 
rotation predmssd bf ©t^al mmkmm ot active itol«ou3.@s p«r milt 
mtmm,, aM •aaoortliiig to fsoMttgasff (ig). haa mar« slgnifieaae© 
tkaa tlia ^©tatory power froa %hm ataaapolat ©f tlie 
B»3L®0ttlar iiypotheat© siit ©f sfe«r®oolieml«trf. It is defined as 
tbat aagle of rotatioti whlob is proclnasd by a lltuid ooataiaisg 
&tm -grea aolecs-ule of th© astlvo lmii<ii*ed .«wbl@ 
eeaSlBefcers, If a eolaaa, tea #eat.iaeters la length opposes the 
faasage of plaiie polartmei ligJit. 
fite infliKsase of solreats m ootioal rotation is well 
- Sf 
.resogalzed.* Aa late rest lag ©xa^ le of solvent action. Is 
furnistod hy tte ces®. of €l,0»oetyl ae@tat© 183) wbose moleeular 
rotatioa wtt^  m s-olfeat w&b Of foiirteea aolireats 
used, etfeflea© aiteoiald© raiset this- flgmr® tO' •16,84 aaft tise 
©titer tMrteeii exei^ted the reverse effeot frod'wolng m-ntlmi-
ottsly varylag values through mer© to- a aolesular rotation of 
-15.42. It l»s als© be«a fottBt that when the sasa' solTent is 
used,, some active substSRoes siiow a maxiaam aat some a 
ffiiaimm as t&e oQaeentratioii, ia solatioa varies,, and these 
points i^ ill aot eome at iteatieal ooaaeatratioas for different 
Qoapomd®. Tlie effeet of solvents oa tim ©(-substituted 
pyrrolidines has not beea studied fully enau^  to malce their 
optical ro'tatory powers ia, solutioa ooasaratil©. The only 
methoci at present available is to ooapar-s the rotations of 
these substaaees la th« liq.uid state. 
UEless it has beea ascertained that the ro.tatory 
dispersion is aoraal for m&Qh of ik series of eoapouads, 
ooasparison of their optical aetivity at a givea wave length 
may introduee a serious error. Sine® no' investigations hav© 
been made oa the rotatory dispersion of o<-substituted 
fyrrolidiaes^  in aakii^  th© ooaparisoas to follow it is 
aasimed that their rotatory dispersioas are aoriaal. Ihis is 
possibly th# ease sino© ao aotideabl© absorption ocours ia the 
visible region of the speotrua, fh© values for the rotations 
of the D liae ar® us®d» 
Finally,, if mgnitudes of atoleoular rotation ar« to b© 
- -
tit® of «aQli ««ster of tl« 
s@ri#a ^ h&uM %e Maowa. ilhsBa eaafe o©3apotta4 Is prei«3P#t as tli® 
fad'eai# f©ra aii4 »s®lv«4. It b@#«ja»s mmmm&mrf t© sonf«ft oa# 
aetlve »sl>.&r latu mttsltier ia ortor to .fro» relatiw eoafigar* 
atioii. III ffrrolifiiisea^  i/<-
p.toi^ ljtyp»oii4to« faa# h%mm iat© t,®<-oyiil©.hexfl-
pfrrolidla® toy eatii.l,yt£0 hf4r©^ iiati»a,- sM©«lttg tites® twm 
0-o®I»qh«i4jb havs tbat ®aae csoafiguratio-a. 1% 1® as-stta#fi that 
d®xtro fora® -^etfayjl m% a^v@ tHa 
umm eoB'figaratloas as tlw i«xfcro ferns ©f 
9^<-«y©io^ exFipjrry«ltii»8», 
file ¥«il4itf ef %hm- ms^mrimmB wJil^ li follow i«p#iMs ttfon 
th« llaltmtiotts ttiiA s88«ttl©iis mnti^ mei^  la tli© foregciag 
a^ragraf-lt®, W-lMia t,h» mAimmX^  ft, i» ffiri#i, tto a©l#0ttl» 
rotatioa ©f 1»&® aotlv® lltttld irari«s, Cfaanfia® R tmm a 
rolativsly *'elestro^ el%lv#»* ef©l©1»#3ifl, to a 
y»latl¥«lf »«l»ai&r9a»gtitiire»* pkmmgl, eliange® tbs 
d 0 
rotatory fewer f^ eti •M^ SB M t# •103 at i§ » The ottoy 
twcj of til© series mlmm ajasl^ oiilmf rcitatlens 
thes® %m ¥ala#s,. 
It feas fe«#ti polfited cmt (p. ft J ttet %im rnXmatrimmX 
t&rmm ©f th® ratloals ettttskei to %ft© asyiaia®fe?l0 #arto©-ii a%os 
ar« tli0 fttfiiaaeot-al |iFi>f#rtl#s wfel«li affeot tli« rotetloa* fli© 
r«solvoi o<»»nb.stltiit«4 ff»0iiaia@s differ ouly !» tte. 
rttdloal -fi» Tit© iiiflwao# «xert«4 by 11 oa tli« solesular 
rotatory will to© <$oaf«r#t the ®ff«ot; oa tlj« 
dissoeiatloa eomstaats laid" with aiall-ar variations in a series 
•Of «sthylasia#s, Th® data ia Table- II. ar© 
arranged to sliow aa orderly d©dreas© ia the dissooiatian 
coastajats ©f tb.©s@ ®omp©mad-s ia sethai»l, ia ttat© dissoeiation' 
o^nstaats of the <^ -swbstitmttd fyrrolidiaes ia water, and in 
the dissoeiatioo ooastaats of tbe oorresi«>ading primary amines 
aad ©arteoxylio ©oids. fa© ro-tatory powers of the <=<-etliyl®iaixies 
and o-f tbe <?(-substitttted pyrrolidiiaes with the excep-tion of 
the ethyl derivative, ar© found to' fall in iaoreasiag order of 
magaitmd©; 
Tb-e variation in disso©lation constants may b© oonsidered 
to - represent a variation in tbe properties of the radio-al, R, 
whiofi iaflwne® tb© d®^ ®® of dls»o0iatioa of tbes© bases. 
Altboiigh tbere may b© aor© tban on© property whlob influences 
dissociation,, tbe predomiaating property is siirsly an 
©leotrical oba-raot©ristie of tb® radieal wbiob tends to attract 
or r©fel tbe bydro-iyl loa* 
It has been sbora by Bwrob i8-S) tbat when tbe logarltbas 
of th® dissoaiation constants of £p<^ ««tbylaaila@s in metbanol as 
ordinat@s ar© plotte-d against tbe values of t!ie radioals as 
abseissas,. a aaooth eurve is obtained lAlohi has a slope less 
tban tiiat -of tbe priiaary aaiae owrv® obtained by Goodbu© and 
Hixon |24d.U In ease of tbe 'K---siibstltuted pyrrolidines, 
a siBiilar decrease in slop# wa® observed (24e)* fbisi 
relationsbip was to be erpeeted from tbe fact that tb© ©ffeot 
of removing tbe substituting group on® oarboa atom frc» tb© 
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, {g6® ) 
-4.06 
C15^ | 1,M 40;(30 48..00 l.»SS 
Itiiyl !•?! 5.SO |g0®) ; 1.G8 3.?0 §0,00 1..40 
p-folfl ••• 10B.S8 
t2§®| 44.50 (20®) •Q».glS' 0.811 1.00 0.00017 Q,.m 
PtoajFl 103,0 
(26®} 
49,40 
(i§®1 
0.14S O.li© •0.40 0.OOO-OS i.so 
Oarboxfl 94,18 
(SOe) 
-.48 
1 X 10 
B,ef©reae© fabl# I. • (28) (Ma) im (24b) 
•|240) - 123)", (24©) 
Prolia© |S5, S6) is tli© oali" aetiv© o^ -substitutea. pyrrolidine whleh was found in 
the literature. It does aat ri^ tly' beloag la this series besauae of tlie inflmenoe 
of tfae aarb-Gxj^ l radieal wMoli introduces a seooad polar group iato the moleoule# 
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polar growp Is to dislaisli Its iafluence om filsaoeiatlo-n* From 
T&bl& IX* it Q'm tm smm that tii© actual values obtained for 
dlssooiatioa ©..ottstaats of oorr©spontiag ae^ ialjers of tbe two 
seri#® are mmrly @taal. 
¥itli tto ©xeeptlOtt of tits eonstaat for ^^ -ethylpyrrolidine, 
tb© tissoelatioa eonstants of this series d&areasm as the 
sK>le0til.ar ro'tatioas' iaersm-se< Tim mrm eixmption' Is observed 
in soaparla^  tb© rotations with the dlsaociatio-a sonstaats of 
t&© primary amiaes and csf the esrbo.2yli® aoids,: -fh© aoastaats 
of the o<«ethyla»ines alsO' abow a deoreaa© with inereasing 
moXeoul&r rotation, 
la coap^ 'iag ttm .rotatory powers of the tw© series, a 
large aiffereaee la th© val«©s for the mlmQuMr rotatioas of 
th© laemtoers having lik® B stibstltuents is otoservei. If the 
striioture ot .the eospouats is it is evldeat that 
tlire© of tto bonds of tii© as.yiiietri0 oarboa atom are h#M by a 
aitro.g©B, a Jiydrogea aafi K-gromp Iflk both series and that tlra 
fourtli boad la ttm c<*etiiylaffliiie8 Is attaslMd to a OMg group, 
wliereas, lu the «^ -.su35stlt«ta.4 pyrrolidines, it is attaehed to 
a CHg grov^  whioh is part of a closed riag. So far as the 
dissoeiatioa eoastaats are ooaeemad it appears that the 
valmes are only slightly affeeted by the pr&aeam of the ring, 
fho rotatory powers seem to influeaosd to a greater extent. 
It happeas also that the • ©©.afiguratioas la the-, two s»riea 
ar© disslailar. In the <><-. safest it uted ©thylaain-e periiss 
Lelthe (S4) -ooaverted tVphettylet-hylamine into K-ayolohexyl-
ethylamia© toy eatalytic hydrogenation and showed that they 
- 4a 
liai opposite signs rotation for the sane oonfiguration. 
Thm dextrO' fom of , -^ffeeaylpirrolidliie was redwed to th© 
iextro form of <<-eyololi©^ ylpfrrolidiae ®liowiiig tiiat the ©iga 
of rotation reaaias the. sai®. As Betti (It) has foiatei out, 
the preseaeo ©f th© asyaaetriG earboa atoa In a syolio 
oonfignratioE' hinders tbe eloar ©valuatioa of th© effects of 
stibstitueats oa^  the optioal rotatory power# 
.from th® ab0¥© oon si do rat ions it eaa be soaeluaed that 
soae relationshljgi exists betweea the oftieml rotatory power of 
th© o(<-siihstitiit®«l piirrolidiaes and the ©leotrioal pr5^ e.rt3r or 
"eleotroa sharing abilitF*' of the radical., 1, as ia«.as.ured bj 
dissociation constants &al that the re.l«tioii is ©veo more 
cois>3.©a; than, the om esfcihito-dl by the «<-ethyla«in0s,.. ' If 
these results showM fiafi. wider .eGiifiraation ia nuroroms other 
ooapouads, it m&y he possible to ©.atablish a Quaatitatlvo 
relfttioaship between th©a. Th« evideae© presented in this 
thesis aapports <3.aalltativ@ aoa^ misouBm 
- -
Gmiomsim 
1, fliere Is m.- ralatiea bstweem ttm 
eleatrlsal pr^ fertlas, as »sas«re4 by tlssoolation oQ&at&nta^  
Qt tfae radisal., ft,, aad tb® aolesoiar rotations of a seT-.les of 
c^ -siiljs%ltu%e4 pyrrolMln©s« 
a. tbe dextTO forpB -of •^ pteai'lpyrrolldlae mA. 'K-^ oyolo-
•beaylpyrrolidlae have tlo s&m ooafigwratlon* 
S, Th® p-eseaa© of tb.© as^ ^^ trlo eartoom atoii la the 
pjrroIidiE© ring has sonsiA®ral>J.« ©ffeet on tts; rotatoi':^  p-o*@r. 
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SUmiRY 
1. «^ --0|'Ql-o1bexylpyrroll41ii«, <=K»ettoy2.^ yrrolidiiEi® 
oi'-^ hmnflpyrmliMim aM "^ p-tolylsfryoliditte have toeea 
prepared aad,, for t&« first tiae,. resol-rs-i lato^  ©p^ tloally 
astiir® foms, 
Z, o<,p-Giil,®roptoea|'lffrrQltas aad <\.p-eliJ.oi*oph@Qyl-
fyrrolidia© hmmm i^ reparat for feh© first tia©., 
S. o<,a--Btttylfsrrr©lija@ ani «^ ,s»feu'b|'iifr,roli-aia@ hav© 
b8©a syatiiesia©d hy m nm 
4« A proof of tto relative ooafignratioa of c<-ph®,iiyl-
pyrrolidia© aad ^^ -syslobeiylpyrrolidia© has b««a given, 
5, Attest ts have feesn mate t© resolve o(,f-»®liloropfaenyl-
pyryolicllne, <5<,a-i>tttyljyrroli41a© aai K-benzylpyrrolidiae* 
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